The baroreceptor reflex buffers autonomic changes by decreasing sympathetic activity and increasing vagal activity in response to blood pressure elevations, and by the reverse actions when the blood pressure falls. Because of the many bidirectional interactions of pain and autonomic function, we investigated the effect of painful nerve injury by spinal nerve ligation (SNL) on heart rate (HR), blood pressure (BP) and their regulation by the baroreceptor reflex. Rats receiving SNL were separated into either a hyperalgesic group that developed sustained lifting, shaking and grooming of the foot after plantar punctate nociceptive stimulation by pin touch or a group of animals that failed to show this hyperalgesic behavior after SNL. SNL produced no effect on resting BP recorded telemetrically in unrestrained rats compared to control rats receiving either skin incision or sham SNL. However, two tests of baroreceptor gain showed depression only in animals that developed sustained hyperalgesia after SNL. The animals that failed to develop hyperalgesia after SNL were found to have elevations in HR both before and for the first 4 days after SNL, and HR variability analysis gave indications of decreased vagal control of resting HR and elevated sympatho-vagal balance at these same time intervals. In human patients, other research has shown that blunted baroreceptor reflex sensitivity predicts poor outcome during conditions such as hypertension, congestive heart failure, myocardial infarction, and stroke. If baroreceptor reflex suppression is also found in human subjects during chronic neuropathic pain, this may adversely affect survival.
a b s t r a c t
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Introduction
It is well recognized that acute increases in afferent neuronal traffic along nociceptive pathways produce heightened circulatory performance [29] . Even during general anesthesia, high intensity mechanical and thermal stimuli elevate both the arterial blood pressure (BP) and the heart rate (HR) [1] , and may precipitate adverse outcomes such as cardiac dysrhythmia, myocardial ischemia and congestive heart failure. Additionally, higher-level integrative processes that regulate BP and HR are influenced by painful stimulation. For instance, acute activation of nociceptors reduces baroreflex sensitivity and attenuates baroreflex-induced bradycardia [7, 27] . Little is known, however, about the consequences of chronic pain upon circulatory homeostasis. Since plasticity is a common feature in nociceptive systems, it would be unsafe to extrapolate from these observations on hemodynamic responses during acute painful stimulation to those that may occur with pain that persists for days or weeks, and either accommodation or potentiation of acute responses might be expected in the context of chronic pain.
Only a few initial studies of the long-term effects of sustained pain on cardiovascular control have been performed. In rats, chronic constriction injury of the sciatic nerve produces an elevation of arterial BP and HR in the initial postoperative period, but as pain behavior evolves in the following weeks, the BP returns to normal and sustained bradycardia develops, accompanied by HR variability (HRV) changes indicative of parasympathetic activation [15] . However, baroreflex sensitivity was not examined in that study. In humans, baroreflex function is normal during reflex sympathetic dystrophy in adolescents [23] . However, adults with fibromyalgia [12] show diminished orthostatic tolerance, accompanied by reduced sympathetic activation and vagal withdrawal, indicative of compromised cardiovascular reflex control. There has been no examination of cardiovascular autonomic control in human subjects with chronic pain due to nerve damage.
The lack of knowledge about cardiovascular regulation during neuropathic pain in either an animal or a human model led us to investigate if there were changes in BP, HR, or baroreflex sensi-
